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(54) Improvements in receivers for television signals 



(57) A Hard Disk Recorder (HDR) (3) is arranged to 
receive signals defining television programmes and tel- 
evision programme schedule data. The HDR receives 
updated programme schedule data substantially con- 
stantly in a dedicated programme schedule data chan- 
nel. The HDR is arranged to output the programme 
schedule data for display on a television screen (2) . The 
HDR comprises a hard disk (16) for recording received 
television programmes. A remote control (28) is provid- 
ed to select television programmes to be recorded from 
the displayed programme schedule. Furthermore, the 
HDR is arranged to receive additional programme 
schedule information included in each of the received 
television channels which information is used to control 



the hard disk to record pre-programmed television pro- 
grammes according to schedule. The hard disk is oper- 
able to record simultaneously two different television 
programmes received in different channels. Also, the 
HDR is operable to replay a currently broadcast pro- 
gramme offset in time. The time offset can be overcome 
by playing back the part of the programme inside the 
time offset at an increased frame rate. Furthermore, the 
HDR is arranged to receive transition signals indicating 
transitions between parts of programmes, such as tran- 
sitions between advertisements and the "actual" pro- 
grammes. The HDR is operable to use these transition 
signals, for example, to skip between transitions in pre- 
viously recorded programmes replayed from the hard 
disk. 
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Description 

[0001] The inventions relates to improvements in re- 
ceivers for television signals. 

Background of the Invention 

[0002] A Hard Disk Recorder (HDR) is known which 
comprises a television receiver and a hard disk for re- 
cording received television programmes. The HDR is ar- 
ranged to be connected to the telephone network in or- 
der to receive through the telephone network television 
programme schedule information for display on a tele- 
vision screen. A telephone link must be established with 
the provider of the programme schedule data every time 
the programme schedule data is to be updated. Such 
updating may be performed at regular intervals, say 
once a day. The programme schedule data may be used 
by a user to program the HDR in order to record a de- 
sired television programme. 

[0003] The requirement to establish a link with the 
HDR via a telephone network is undesirable. This is be- 
cause the HDR may not always "on line" for reasons 
such as costs, or because the telephone connection is 
to be used otherwise. Accordingly, the available pro- 
gramme schedule data may be out of date. If a user re- 
lies on the programme schedule information when pro- 
gramming his HDR to record a desired programme, he 
may unknowingly rely on out-of-date programme sched- 
ule data, which in turn may result in the desired pro- 
gramme not being recorded. 

[0004] Also, due to the ever increasing variety of tel- 
evision channels and programmes, it is getting more 
likely that there will be a clash in the programme sched- 
ule of television programmes which the user would wish 
to record. Currently known video cassette recorders 
(VCRs) and HDRs fail to address this problem. 
[0005] An HDR is also known which allows the record- 
ing of a broadcast television programme, while simulta- 
neously replaying the same television programme offset 
in time. This is useful, for example, when a viewer miss- 
es the start of his favourite programme by a few minutes 
but nevertheless does not wish to wait until the pro- 
gramme has been recorded completely before he can 
start playing back the recorded programme. However, 
in the case of live programmes such as live sport events, 
the knowledge that the "real" live event is running exerts 
a strong emotional pull. At present, the user has the 
choice of catching up with the live broadcast simply by 
switching to the live broadcast, thereby ignoring the 
missed period, or by watching the programme offset in 
time. 

[0006] In addition, some parts of a recorded television 
programme may not be of interest to the viewer. For ex- 
ample, the viewer may not be interested in advertise- 
ments. Users of VCRs who not interested in advertise- 
ment breaks, for example during a movie, respond to 
this simply by fast-forwarding during the advertise- 
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ments. Also, when watching a series of recorded video 
clips, the user may not be interested in some of the clips 
but can only jump forward to the next clip of interest by 
fast-forwarding the video tape. This clearly is inconven- 
s ient. To record parts of programmes in which the viewer 
is not interested, in any case, is a waste of hard disk 
storage capacity. 

[0007] Advertisements broadcast during interruptions 
of a television programme are generally geared to ap- 

10 peal to the potential viewers of the television pro- 
gramme. Since this is not a very exact science, it may 
be that in certain environments the broadcast advertise- 
ments do not appeal to the viewers at all, or do at least 
not use the full potential of the advertisement breaks. 

15 The prior art has not addressed this problem. 

[0008] Accordingly, it is desirable to at least address 
these and other problems of the prior art. 

Summary of the Invention 

20 

[0009] According to one aspect of the invention, there 
is provided a receiver for receiving signals representa- 
tive of television programmes in a plurality of channels, 
the receiver comprising: afirsttunerforreceivingsignals 
25 in a first channel; a second tuner for simultaneously re- 
ceiving signals in a second channel; and a recorder for 
recording data representative of signals in the first and 
the second channel received simultaneously by the first 
tuner and the second tuner. 
30 [0010] According to another aspect of the invention, 
there is provided a receiver for receiving signals in a plu- 
rality of channels, the signals being representative of tel- 
evision programmes and programme schedule data 
which defines events in terms of channels, programmes 
35 and broadcast times, the receiver comprising: a decoder 
for separating the signals representative of the televi- 
sion programmes from the signals representative of the 
programme schedule data; a recorderfor recording data 
representative of the television programmes; means for 
40 producing output signals defining an image of events in 
the programme schedule for displaying on a television 
screen, which schedule is in accordance with the re- 
ceived signals representative of the programme sched- 
uling data; and a user operable selector operable to se- 
45 lect events identified in the image of events and re- 
sponding to such user selection to cause the recorder 
to record data representative of the television pro- 
grammes corresponding to the selected events. 
[0011] According to another aspect of the invention 
so there is provided a receiver for receiving signals repre- 
sentative of a television programme, and for outputting 
simultaneously a signal representative of the television 
programme shifted in time, the receiver comprising a re- 
corderfor recording data representative of thetelevision 
55 programme, and for playing back data representative of 
the time-shifted television programme, wherein the re- 
ceiver is operable to output signals representative of the 
television programme at an increased frame rate so as 
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to reduce the time shift. 

[0012] Preferably, the receiver may comprise a first 
data buffer for buffering data representative of the tele- 
vision programme to be recorded by the recorder; a sec- 
ond data buffer for buffering data being played back 
from the recorder; and a processor for selectively caus- 
ing data to be transferred from the first data buffer to the 
recorder at a first data rate or from the recorder to the 
second data buffer at a second data rate, wherein the 
second data rate is higher than the first data rate to 
cause the receiver to output signals representative of 
the television programme at the increased frame rate so 
as to reduce the time shift. The first data rate is in ac- 
cordance with the bandwidth of received signals, and 
the second data rate is in accordance with a user-se- 
lected frame rate. 

[0013] According to another aspect of the invention 
there is provided a receiverfor receiving signals in a plu- 
rality of channels, the signals comprising television sig- 
nals representative of a television programme, and in- 
formation signals indicative of a predetermined portion 
of the television programme, the receiver comprising: a 
decodercircuitfor generating control signals responsive 
to receipt of the information signals; and a recorder for 
receiving the control signals, and for recording data rep- 
resentative of the received television signals, the re- 
corder being responsive to the control signals to inter- 
rupt recording of data representative of the received tel- 
evision signals during reception of television signals 
representative of the predetermined portion of the tele- 
vision programme. 

[0014] The information signal may comprise a first in- 
formation signal representative of the start of the prede- 
termined portion of the television programme, and a 
second information signal representative of the end of 
the predetermined portion, wherein the decoder is ar- 
ranged to generate a first control signal in response to 
the first information signal, and a second control signal 
in response to the second information signal, and the 
recorder is arranged to interrupt the recording of data 
representative of received television signals responsive 
to the first control signal, and to resume the recording 
of data representative of received television signals re- 
sponsive to the second control signal. 
[0015] Alternatively, the information signals and the 
control signals may be indicative of the duration of the 
predetermined portion of the television programme, 
wherein the recorder is arranged to respond to one of 
the control signals by interrupting the recording of data 
representative of received television signals for the du- 
ration indicated by the one control signal. 
[0016] According to another aspect of the invention 
there is provided a receiverfor receiving signals in a plu- 
rality of channels, the signals comprising television sig- 
nals representative of a television programme, and in- 
formation signals indicative of a predetermined portion 
of the television programme, the receiver comprising: a 
decodercircuitfor generating control signals responsive 



to receipt of the information signals; a storage medium 
for storing video data for display on a television screen; 
and output means for receiving the control signals, and 
for outputting selectively for display on a television 
s screen received television signals or video signals rep- 
resentative of the video data from the storage medium, 
the output means being responsive to the control signals 
to output the video signals during reception of television 
signals representative of the predetermined portion of 
10 the television programme. 

[0017] The information signal may comprise a first in- 
formation signal representative of the start of the prede- 
termined portion of the television programme, and a 
second information signal representative of the end of 
15 the predetermined portion, the decoder is arranged to 
generate a first control signal in response to the first in- 
formation signal, and a second control signal in re- 
sponse to the second information signal, and the output 
means is arranged to output the video signals in re- 
20 sponse to the first control signal, and to output the tele- 
vision signals in response to the second control signal. 
[0018] Alternatively, the information signals and the 
control signals may be indicative of the duration of the 
predetermined portion of the television programme, 
25 wherein the output means is arranged to respond to one 
of the control signals by outputting the video signals for 
the duration indicated by the one control signal. 
[0019] According to another aspect of the invention 
there is provided a receiverfor receiving signals in a plu- 
30 rality of channels, the signals comprising television sig- 
nals representative of a television programme, and in- 
formation signals indicative of the start and/or the end 
of a predetermined portions of the television pro- 
gramme, the receiver further comprising: a recorder for 
35 recording data representative of received signals, and 
for playing back recorded data for display on a screen 
of the television programme represented thereby; and 
user operable control means operable to cause the re- 
corder to detect recorded data representative of the in- 
40 formation signals to skip to the start and/or end of the 
predetermined portion of the television programme dur- 
ing playback of the recorded data. 
[0020] In the foregoing the recorder may comprise a 
hard disk or an optical storage medium and the storage 
45 medium may comprise a hard disk or a CD. 

Brief Description of the Drawings 

[0021 ] An embodiment of the invention will now be de- 
so scribed, by way of example only, with reference to the 
accompanying drawings, in which: 

Figure 1 is a schematic diagram of a television re- 
ceiver system; 

55 Figure 2 is a functional block diagram of a Hard Disk 
Recorder (HDR); 

Figure 3 is a functional diagram showing interaction 
between hardware and software of the HDR of Fig- 
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ure2; 

Figure 4 is a schematic illustration of a remote con- 
trol which may be used to control the HDR; 
Figure 5 is a functional block diagram of a hard disk 
arrangement; 

Figure 6 is a schematic representation of a "servic- 
es" screen; 

Figure 7 is a schematic representation of a "TV 
guide" screen; 

Figure 8 is a schematic representation of a "plan- 
ner" screen; 

Figure 9 is a schematic representation of a "system 
setup" screen; and 

Figure 10 is a schematic representation of an "ad- 
vertisements" screen. 

Detailed Description of an Embodiment of the 
Invention 

1 . System Overview 

[0022] Referring now to Figure 1 of the accompanying 
drawings, a television system 1 comprises a television 
2 (TV), a hard disk recorder 3 (HDR), and a satellite dish 
4. The HDR 3 comprises a satellite receiver which is 
connected to the satellite dish 4 for reception of signals 
from a satellite (not shown). The HDR receives signals 
from the satellite dish 4, including television signals, in 
a plurality of channels. 

2. Hard Disk Recorder (HDR) - Overview 

[0023] Figure 2 of the accompanying drawings shows 
the HDR 3 in greater detail. Signals from the dish an- 
tenna 4 (shown in Figure 1) are input to first and second 
tuners 10a and 10b and from there to a quadrature 
phase shift key (QPSK) demodulator 11. The first and 
second tuners 1 0a and 1 0b are tunable into the same 
or different channels for simultaneous reception of the 
same or different television programmes. Demodulated 
signals are error-corrected by way of a forward error cor- 
rector circuit 12. The HDR 3 comprises a hard disk 13 
which receives from the forward error corrector circuit 
1 2 compressed video and audio data forming television 
programmes for recording and subsequent playback 
thereof, as will be described in greater detail hereinbe- 
low. The received signals comprise digitally encoded 
data. It is envisaged that the data will be compressed 
using for example the DVB/MPEG 2 standards which 
permit both programme data and additional data (for ex- 
ample interactive service data) to be transmitted in a sin- 
gle channel. DVB/MPEG 2 enables high compression 
ratios to be achieved. The hard disk 13 receives and 
stores compressed data. The data is decompressed on- 
ly after retrieval from the hard disk 13. 
[0024] Satellite (and indeed cable) programmes are 
usually scrambled to prevent unauthorised access by 
non-authorised subscribers. The HDR 3 therefore com- 
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prises a conditional access control circuit 14 which co- 
operates with a smart card 14a to determine whether 
the viewer has subscribed to a particular channel and is 
therefore authorised to access the channel. Parental 

s control over channel access is also provided, at least in 
part, by the access control circuit 14. The HDR 3 further 
comprises a descrambling circuit 15 which is controlled 
by the access control circuit 1 4 to enable the descram- 
bling of the signal by authorised subscribers. 

10 [0025] Descrambled data is supplied to a transport/ 
demultiplexer 1 6 which separates the data into video da- 
ta, audio data, user services data, programme schedul- 
ing data, etc. for distribution to various locations within 
the HDR 3. The HDR 3 also comprises a video decom- 

15 pression and processing circuit 18 utilizing a dedicated 
video RAM 17, and an audio decompression and 
processing circuit 1 9, operating according to the MPEG 
standard, for example. The video and audio decompres- 
sion and processing circuits 1 8 and 1 9 receive demulti- 

20 plexed signals directly from the transport/demultiplexer 
1 6, or from the hard disk 13. Decompressed video sig- 
nals are input to a SCART interface 20 for direct input 
to the TV 2 and to a PAL encoder 21 where they are 
encoded into the PAL format for modulation by a UHF 

25 modulator 22 for output to the UHF input of the TV if so 
desired. 

[0026] The HDR 3 is controlled by a processor 23 
which communicates with the various units of the sys- 
tem via a bus 24. The processor 23 has associated with 
30 it ROM 25 (optionally including a CD-ROM drive 25a), 
RAM 26 (comprising both dynamic RAM and static 
RAM) and a flash (non-volatile and writable) memory 27. 
[0027] The processor 23 controls operation of the 
HDR 3 by tuning the tuners 1 0a and 1 0b to receive sig- 
35 nals for the desired channels from the dish antenna 4 
by controlling the demultiplexing, descrambling and de- 
compression so that the desired programme and/or in- 
teractive service data is displayed on the screen of the 
TV 2, and by controlling the hard disk 13 to record de- 
40 sired television programmes or to play back previously 
recorded television programmes. Viewer selection of 
desired programmes and customer services is control- 
led by way of a remote control unit 28 which in response 
to viewer manipulation thereof transmits control signals 
45 to a receiver 29 for input to the processor. The remote 
control unit 28 also allows for the control of the operation 
of the hard disk 13 to record television programmes, to 
play back recorded television programmes, to program 
the recording of television programmes, etc. The remote 
so control unit 28 will be described in greater detail here- 
inafter. 

[0028] The HDR 3 further comprises a high-speed da- 
ta interface 30 and an RS232 interface 31 providing a 
serial link. The high-speed data interface 30 and the RS 
55 232 interface may be connected to a PC and/or a games 
console 8 and/or other digital equipment (not shown). 
The high speed data interface 30 enables the HDR 3 to 
be connected to other devices (not shown) for example 
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to enable reception of services transmitted via other me- 
dia such as broadband cable and digital terrestrial 
broadcast. The HDR 3 further comprises a modem in- 
terface 32 for connecting a telephone network. 

3 , 1 nte ract i o n between HardwareandS oftwa re of t h e 
HDR 

[0029] Operation of the HDR 3 is controlled by soft- 
ware that makes the processor 23 responsive to control 
signals from the remote control unit 28 and to data in- 
cluded in the signal received by the dish antenna 4 and/ 
or stored in the memory units 25 to 27. A schematic rep- 
resentation of the interaction between hardware and 
software in the HDR 3 is shown in Figure 3 of the ac- 
companying drawings. The data in an incoming signal 
is separated by the transport/demultiplexer 1 6 into video 
data and information data. The information data is dis- 
tributed around the hardware and software, as will be 
described in greater detail hereinafter. The video data 
and the audio data is demultiplexed and output in suit- 
able form for supply to the TV 2 or to the hard disk 1 3 
by the MPEG video and audio circuits 18 and 19. When 
information is to be displayed either with or instead of 
the video data, data representing the information is out- 
put in suitable form for supply to the TV via an on-screen 
display (OSD) driver 33 and the video circuit 18. Signals 
from the OSD driver 33 and the video circuit 1 8 are com- 
bined as appropriate before being supplied to the TV 2. 
[0030] Operation of the software and hardware of the 
HDR 3 is based around an operating system 35. The 
conditional access controller 14 has associated soft- 
ware 36 which interfaces with the operating system : The 
processor 23 has its own base operating system 37 
which interfaces to the HDR operating system 35. Ap- 
plications such as an intelligent electronic programme 
guide (IEPG) 39 and other applications 40 including in- 
teractive services interface to the operating system 35 
via an applications interface 41 and associated applica- 
tion interpreter 42. 

[0031] The software for conditional access applica- 
tions such as the IEPG 39 are installed permanently 
within non-volatile memory, e.g. the ROM 25, of the 
HDR 3, but variable information such as new access 
codes and TV programme scheduling details is stored 
in the RAM 26 and updated regularly via signals re- 
ceived from the dish antenna 4. Demodulated signals 
from the demodulator 11 are input to the transport/de- 
multiplexer 16 which examines the data to decide where 
it should be sent. From time to time significant changes 
may be made to conditional access codes or to the man- 
ner in which the IEPG 39 displays programme informa- 
tion. Also, programmes for additional applications, say 
an interactive shopping or banking service for example, 
are also supplied via the satellite for the HDR 3. Such 
application data is routed by the transporter/demulti- 
plexer 1 6 directly to the appropriate areas 40 of the 
memory 26, 27. 



[0032] Operating data 43 is supplied on a substantial- 
ly continuous basis in every channel. The operating data 
43 includes conditional access data 44 associated with 
a channel and/or programmes therein which enables 
s the conditional access controller 1 4 to determine wheth- 
er or not access should be allowed to a particular pro- 
gramme by descrambling the data therefor. Additionally, 
operating data relating to interactive services is trans- 
mitted in dedicated interactive service channels which 
10 carry control and information data for use by the hard- 
ware and software of the processor 23 and the associ- 
ated memory devices 25 to 27. Thus, the operating data 
43 depicted in Figure 3 also includes interactive service 
programs and information 46 (for example relating to 
15 personal banking services) and indeed any other data 
47 required on a substantially continuous or regular ba- 
sis for the aforementioned interactive services. 
[0033] The transport/demultiplexer 1 6 is arranged to 
supply the operating data 43 to the processor 23. The 
20 data is acted upon by the operating system 35, the con- 
ditional access and/or other operating software. The 
processor 23 responds to the data by sending appropri- 
ate commands or signals to other units within the sys- 
tem. Control data is also transferred between the proc- 
25 essor23 and such units as the transporter/demultiplexer 
16, the hard disk 13, the video and audio decompres- 
sors 18, 19, the remote control receiver 29 and the high- 
speed data interface 30 via respective drivers 48 to 53. 
[0034] The combined hardware and software of the 
30 HDR 3 enables the data in received channels to be de- 
coded for display or recording of viewer selected pro- 
grammes. The scrambling is controlled on a continuous 
basis and the HDR can be updated with new descram- 
bling codes as and when required. Data for interactive 
35 services is supplied and updated substantially continu- 
ously and programmes relating to newly selected inter- 
active services are downloaded into the HDR 3. 
[0035] Operation of the HDR 3 in receiving and de- 
coding data representing television programmes and 
40 data defining scheduling and other information related 
to the programmes is described in detail in our Interna- 
tional (PCT) patent application published as WO 
96/37996, aforementioned. Operation of the HDR 3 in 
providing interactive services is described in our Inter- 
ns national (PCT) application published as WO 97/23997, 
aforementioned. 

[0036] Within the Digital Video Broadcasting (DVB) 
standards for digital TV transmission there exists a 
standard for the transmission of schedule information 
so such that it can be decoded and presented correctly to 
subscribers in the form of an Electronic Programme 
Guide (EPG). 

[0037] This DVB standard is known generally as the 
SI standard and can be found in the specification: ETS 
55 300 468, ETSI Digital Broadcasting Systems for Televi- 
sion, Sound and Data Services; Specification for Serv- 
ice Information (SI) in Digital Video Broadcasting (DVB) 
Systems 2nd edition. Guidelines for using the specifica- 
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tion are given in ETSI ETR 211 - DVB SI Guidelines. 
[0038] In order to allow broadcasters to utilise any 
proprietary features of their EPGs the SI standard in- 
cludes methodology for extending theformat of the serv- 
ice information (SI) stream by the inclusion of private 
data tables and descriptors. The HDR 3 is, of course, 
designed to support the mandatory parts of the SI spec- 
ification. 

4. Remote Control 

[0039] Figure 4 illustrates the remote control 28 for 
the control of the HDR 3. A manipulation of the keys on 
the remote control 28 causes the remote control 28 to 
transmit to the HDR 3 corresponding command signals. 
[0040] The remote control comprises an on/off key 98, 
a manipulation of which causes the HDR 3 to be 
switched on or off. Also, the remote control 28 compris- 
es a playback key 99, a record key 100, a pause key 
1 01 , a stop key 1 02, a fast forward key 1 03, and a fast 
rewind key 104. Manipulation of the playback key 99 
causes the HDR 3 to playback a recorded television pro- 
gramme from the hard disk 13. Manipulation of the 
record key 1 00 causes a television programme to be re- 
corded on the hard disk 13. A manipulation of the pause 
key 101 causes the HDR 3 to halt a currently played 
back television programme, as described above, while 
a manipulation of the stop key 102 causes the playback 
to be stopped. The fast forward key 103 and the fast 
rewind key 1 04 allow a user to operate the HDR 3 in fast 
forward or fast rewind modes, as will be described in 
detail hereinafter. 

[0041] In addition, the remote control 28 comprises a 
menu key 1 05, a TV guide key 1 06, a services key 1 07, 
and an interactive services key 108. A manipulation of 
one of these keys 105 to 108 causes the HDR 3 to dis- 
play a corresponding menu screen, as discussed 
above. Furthermore, the remote control 28 comprises 
an "up" key 109, a "down" key 110, a "right" key 111 , and 
a "left" key 112. Manipulation of these keys allows a user 
to select displayed menu items. An operation associat- 
ed with a selected menu item is executed by manipula- 
tion of an execute key 113. Alternatively, a selected 
menu item is marked as selected by manipulation of a 
select key 1 1 4. Similarly, the remote control 28 compris- 
es colour keys 115 of different colours. Manipulation of 
one of the colour keys 1 1 5 allows a userto select a menu 
item which is indicated on a displayed menu screen to 
be associated with the colour of the manipulated colour 
key, as will be described in detail hereinbelow. 
[0042] Also, the remote control 28 comprises number 
keys 1 1 6 whose manipulation causes the HDR 3 to tune 
to a channel corresponding to the number entered 
through the number keys 116. 

5. The Hard Disk 

[0043] Since the first and second tuners 1 0a and 1 0b 



can be tuned to receive different channels, it is possible 
for a first television programme in one channel to be dis- 
played on the TV 2, while at the same time a second 
television programme in another channel is recorded on 

s the hard disk 13. Furthermore, as will be explained be- 
low, two different television programmes may be record- 
ed simultaneously on the hard disk 13. 
[0044] The hard disk 1 3 of the HDR 3 is similarto hard 
disks used in computer systems for storing large 

10 amounts of data. The hard disk 1 3 has a capacity of sev- 
eral gigabytes (e.g. 1 0-20 gigabytes) and receives video 
and audio data for storage in the compressed form in 
which it is received, for example, in accordance with the 
DVB/MPEG 2 standards as discussed above. This al- 

15 lows for the storage of several hours of television pro- 
grammes (e.g. 10-15 hours) on the hard disk 13. The 
hard disk 13 comprises two storage areas, one for the 
storage of television programme data, and the other for 
storing "metadata" which is used to control the hard disk 

20 13, as will be discussed in greater detail hereinbelow. 
The operation of the hard disk 13 is controlled by the 
processor 23. The processor 23 sends control com- 
mands to the hard disk 1 3, to start/stop the recording of 
a television programme, to play back a recorded televi- 

25 sion programme, etc. 

[0045] Referring nowto Figure5 of the accompanying 
drawings, a schematic block diagram of the arrange- 
ment of the hard disk 13 is shown. The hard disk 13 has 
three data channels through two of which data is re- 

30 ceived for storage on the hard disk 13 and through one 
of which it is output for subsequent displaying of televi- 
sion pictures. The three data channels consist of two 
data input channels 54 and 55 and one data output 
channel 56. Each of the data channels has associated 

35 with it a data buffer 57, 58 and 59, respectively. Each of 
the data buffers 57, 58 and 59 comprises a RAM of suf- 
ficient size to store several seconds of data (e.g. 8 meg- 
abytes). The operation of the data buffers 57, 58 and 59 
as well as that of the hard disk 1 3 are controlled by the 

40 processor 23. 

[0046] The hard disk 1 3 is operable to manage simul- 
taneous reception of data through the data channels 54 
and 55 and output of data through the data channel 56. 
Data received through the data channels 54 and 55 is 

45 not stored directly on the hard disk 13 as it is received 
but is buffered by the buffers 57 and 58, respectively. 
Likewise, data to be output through the data channel 56 
is not output directly as it is read from the hard disk 13 
but is buffered in the buffer 59. 

so [0047] The hard disk 13 is capable of managing a data 
rate which is higher than the rate at which data can be 
transferred through at least two of the three channels 
54, 55 and 56. That is, the hard disk 13 is capable of 
managing a data rate at least as high as the rate of data 

55 transmitted through all three channels 54, 55 and 56 
combined. Thereby, the hard disk 13 is capable of si- 
multaneously storing data received through both the in- 
put channels 54 and 55 and outputting data through the 
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output channel 56. 
[0048] This is achieved by buffering the received data 
and the data to be output in the buffers 57, 58 and 59, 
and by switching between them in orderto transfer data 
from the input buffers 57 and 58 to the hard disk 13, or 
to transfer data from the hard disk 13 to the buffer 59. 
Although hard disks comprising separate heads forwrit- 
ing and reading are available, in the interest of cost the 
hard disk 1 3 comprises one single head for both writing 
onto and reading from the hard disk 1 3. Therefore, while 
the hard disk 13 at any point in time stores/reads data 
associated with only one of the three data channels 54, 
55 and 56, it sequentially stores/reads data associated 
with the three channels 54, 55 and 56, thereby "virtually" 
dealing with the three data channels simultaneously. 
[0049] The switching is controlled by the processor 23 
by arbitrating between any three of the buffers 57, 58 
and 59 at a frequency which is in accordance with their 
buffer size so as to prevent a data overflow and thereby 
data loss. For example, if the buffers 57, 58 and 59 are 
capable of storing 30 seconds of received data each, 
and the HDR 3 is operated to record two simultaneous 
television programmes received through the channels 
54 and 55, then the hard disk 13 is operated to receive 
alternately data from the buffers 57 and 58 at an alter- 
nation cycle of 30 seconds or less, transferring the buffer 
content to the hard disk 13 each time the processor 
switches from one of the buffers 57, 58 to the other. Ac- 
cordingly, it is possible to record simultaneous/overlap- 
ping television programmes received by the first and 
second tuners 10a, 10b in different channels. 
[0050] The buffering of incoming as well as outgoing 
data by the data buffers 57, 58 and 59 means that the 
hard disk 13 does not need to be synchronised to a par- 
ticular input or output data rate. Instead, the hard disk 
13 always reads and stores data at the same constant 
data rate. The amount of data stored on or read from 
the hard disk 13 is determined by the duration for which 
the hard disk 1 3 is switched through for data transfer to 
the respective one of the data buffers 57, 58 or 59. Dur- 
ing such time data is transferred from or to the respec- 
tive data buffer at the constant data rate. While the re- 
ception data rate through the channels 54 and 55 or the 
output data rate through the channel 56 may vary (for 
example depending on the bandwidth of received tele- 
vision signals, or depending on the playback mode), the 
rate of data transferred between any of the buffers 57, 
58 and 59 and the hard disk 13 is constant and deter- 
mined by the data rate the hard disk 13 is capable to 
manage. 

[0051 ] The hard disk 1 3 is controlled by the processor 
23 to operate in different playback modes, including for- 
ward and backward modes, in which a recorded pro- 
gramme can played back at the normal frame rate or at 
a reduced frame rate (i.e. slow motion). The hard disk 
13 is also operable in a fast forward and a fast rewind 
mode, in which a recorded television programme can be 
played back at an increased frame rate. The viewer may 
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select any of these modes by giving appropriate com- 
mands via the remote control 28. 

5.1 Skipping Undesired Programme Parts 

5 

[0052] In a skip mode, the processor responds to sig- 
nals from the remote control 28 by controlling the hard 
disk 1 3 to skip forwards and backwards through record- 
ed programmes, to skip back to the beginning of a re- 
10 corded programme, orto skip forward to the next record- 
ed programme. For this purpose, the beginning of a re- 
corded television programme on the hard disk 13 is 
marked by storing metadata in the form of an indicator 
pointing at and thereby marking the beginning of the pro- 
's gramme. 

[0053] The indicator data along with other metadata 
data used for controlling the hard disk 13 is stored in a 
metadata area of the hard disk 1 3. The indicator data is 
based on the standard time codes which is transmitted 
20 with television programme signals. 

[0054] During playback the viewer may wish to pause 
a programme part way through while he goes and does 
something else. When the viewer operates the remote 
control 28 to give a command to pause the playback, 
25 the processor 23 generates an indicator signal and 
causes the hard disk 1 3 to store corresponding indicator 
data in the form of a time code in the metadata area on 
the hard disk 13. When the viewer wishes to resumethe 
viewing of the programme, an appropriate command via 
30 the remote control 28 causes the processor 23 to control 
the hard disk 1 3 to read the stored time code and to skip 
to the corresponding hard disk position to resume play- 
back of the programme from that position. In other 
words, the HDR 3 "remembers" when the viewing of a 
35 recorded television programme was interrupted and 
resumes the playback of the remaining television pro- 
gramme accordingly. 

[0055] Programmes may be broadcast which include 
"skip" signals indicating the start and/or the end of parts 
40 of the programmes (for example parts of programmes 
separated by advertising breaks). These skip signals 
are time code-based and are transmitted in each chan- 
nel together with the television signals. When the HDR 
records a television programme that includes skip sig- 
45 nals in the television signals, the HDR 3 causes the hard 
disk 13 to store skip codes representative of the skip 
signals as a list of successive skip codes in the metadata 
area on the hard disk 13. During playback of such a tel- 
evision programme a "skip" mode may be selected (by 
so user manipulation of the remote control) in which the 
processor 23 responds to the stored skip codes to con- 
trol how programme signals are read from the hard disk 
1 3. Thus, for example, the skip codes might identify time 
codes for the start and end of advertising breaks in a 
55 programme and the processor 23 may be arranged to 
respond to the skip codes by controlling the hard disk 
13 to output television signals for the programme until 
the frame corresponding to the start time code is 
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reached and then to continue outputting signals from the 
frame corresponding to the end time code. In this way 
advertising breaks may be skipped during playback of 
a recorded programme. 

5.2 Halting a Television Programme and Catching- 
Up Again 

[0056] The HDR 3 is operable to display a television 
programme which is currently being received through 
one of the tuners 10a, 10b in two different playback 
modes. In the first display mode, the television pro- 
gramme is displayed "directly" without being recorded 
on the hard disk 13. In the second playback mode, the 
currently received television programme is recorded on 
the hard disk 1 3 and the recorded television programme 
is played back from the hard disk 13. The resulting time 
shift between the played back television programme 
and the television programme as it is recorded is mar- 
ginal and is not perceptible by a viewer. 
[0057] Starting from either of these playback modes, 
the hard disk 13 is operable to simulate the halting of a 
currently displayed television programme and to 
resume playback of the programme any time after the 
moment at which it was halted. If the user wishes to halt 
the current television programme while the HDR 3 is in 
the first playback mode, he may do so, for example, by 
manipulating the pause button on the remote control 28. 
The processor 23 is arranged to respond to a "pause" 
signal from the remote control 28 by controlling the hard 
disk 13 to start recording the current television pro- 
gramme. In the second playback mode, the hard disk 
13 simply carries on recording. 
[0058] When "pause" is selected, the processor 23 
"freezes" the current television picture frame by causing 
the same frame to be repeatedly output to the TV 2. 
When the user wishes to resume watching the television 
programme, he may do so by again manipulating the 
pause button on the remote control 28. The processor 
23 responds to this second pause signal by causing the 
hard disk 13 to output the recorded data for the halted 
television programme from the moment at which the us- 
er first manipulated the pause button. 
[0059] The hard disk 13 continues recording the tele- 
vision programme as it is received by one of the tuners 
10a or 10b. In other words, the hard disk 13 can simul- 
taneously record a concurrently received television pro- 
gramme and play back the television programme offset 
in time by the period for which the television programme 
was halted. (The manner in which the hard disk records 
and plays back simultaneously is described above in 
connection with Figure 5.) 

[0060] The strong emotional pull of a broadcast live 
event, for example a live sports event, makes it desira- 
ble to be able to catch up with the actual live broadcast 
after it has been halted. One possibility of catching up 
is, of course, to switch from playing back the recorded 
programme shifted in time to displaying the programme 



as it is received by one of the tuners 10a or 10b (and 
simultaneously recorded by the hard disk 13 in the sec- 
ond playback mode), thereby ignoring the period during 
which the displaying of the television programme was 
s halted. 

[0061] Another possibility is to catch up by skipping 
advertising breaks or any other parts of the television 
programme in which the viewer is not interested. As dis- 
cussed above, the HDR 3 is arranged to receive broad- 
10 cast signals that indicate the start and/or end of adver- 
tising breaks or predetermined parts of the television 
programme (such as the half-time break of a football 
match), and to store corresponding data pointing at the 
start and/or the end of such programme parts on the 
15 hard disk 13 togetherwith the data representing the tel- 
evision programme. On receipt of an appropriate com- 
mand from the remote control 28, the processor 23 
reads this data from the hard disk 13, and in response 
thereto jumps to the next point of the recorded television 
20 programme, for example to the end of an advertisement 
break. If there is more than one advertisement break in- 
side the period in which the live broadcast was halted, 
then this operation can be repeated by the user by giving 
the same command during any advertisement break or 
25 any other undesired part of the television programme 
that can be skipped in this manner. 
[0062] The HDR 3 is also able to catch-up dynamical- 
ly. To this end during playback the recorded television 
programme is played back at an increased speed rela- 
30 tive to the "live" speed. For example, if a broadcast was 
halted for one minute, and the television programme re- 
corded during that one minute was replayed from the 
hard disk 13 at 125% of its normal (live) speed, then the 
time offset caused by the halt would be overcome in four 
35 minutes. The playback speed is increased by retrieving 
data from the hard disk 13 at an increased rate and by 
"dropping" frames of the television picture to be dis- 
played during playback. The rate of data retrieval is in- 
creased by transferring more data from the hard disk 1 3 
40 to the data buffer 59 (see Figure 5), e.g. by switching 
the hard disk 1 3 to the buffer 59 more frequently and/or 
for longer periods of time (see the discussion of Figure 
5 hereinabove). The catching-up rate, i.e. the playback 
speed can be selected by the viewer via the remote con- 
45 trol 28. This dynamic catching-up can be combined with 
the above described skipping of advertisement breaks 
or other undesired parts of television programmes, thus 
allowing the viewer to catch-up even more quickly. 
[0063] When the catching-up is finished, in the first 
so playback mode, the HDR 3 switches from outputting tel- 
evision signals from the hard disk 13 to outputting tele- 
vision signals as received by one of the tuners 10a or 
1 0b. In the second playback mode, the HDR 3 operates 
the hard disk 13 to switch to normal playback speed. 

55 

5.3 Substituting Broadcast Advertisements 
[0064] The HDR 3 also is operable to play back pre- 
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recorded advertisements from the hard disk 13 instead 
of advertisements received from the broadcaster. This 
feature is of interest when the HDR 3 is to be used in 
public premises, for example in pubs or sports bars dur- 
ing the transmission of sports events. In this latter ex- 
ample, it may be desirable to show, say, beer advertise- 
ments which may tempt the addressed customer imme- 
diately to purchase a specific brand of beer. 
[0065] The HDR 3 is arranged to receive signals 
transmitted by the broadcaster indicating the start and 
the end of advertisement breaks. On receipt of a signal 
by the HDR 3 indicating the start of an advertisement 
break, the processor 23 causes the hard disk 13 to re- 
play a pre-recorded advertisement sequence which is 
displayed on the TV 2 instead of the television pro- 
gramme as received by one of the tuners 10a or 10b. 
Once the HDR 3 receives another signal indicating the 
end of the advertisement break, the processor 23 caus- 
es the hard disk 1 3 to terminate the playback of the pre- 
recorded advertisement sequence, such that the televi- 
sion programme as received by one of the tuners 10a 
or 1 0b is displayed again on the TV 2. 
[0066] Furthermore, the HDR 3 is arranged to use the 
signals indicating the start and the end of advertisement 
breaks not to record advertisement breaks during the 
recording of a selected television programme. In this 
case, during the recording of a programme, the proces- 
sor 23 controls the hard disk 1 3 to halt the recording on 
receipt of a signal indicating the start of an advertise- 
ment break. Subsequently, on receipt of a signal indi- 
cating the end of an advertisement break, the processor 
23 controls the hard disk 13 to resume the recording. 
[0067] Instead of using one signal each for indicating 
the start and the end of an advertisement break, the 
HDR 3 may be arranged to process to the same effect 
signals indicating the start and the duration of an adver- 
tisement break. In this alternative embodiment, the 
processor 23 switches backto the television programme 
as received, or operates the hard disk 1 3 to resume the 
recording, at the end of the indicated duration of the ad- 
vertisement break. Accordingly, no separate signals to 
indicate the end of advertisement breaks are required. 

5.4 Programme Scheduling Information 

[0068] The data in each channel is in compressed 
form, for example in accordance with the DVB/MPEG- 
2 standard as discussed hereinabove. DVB allows both 
video data and other data to be combined in a single 
channel. In addition to the aforementioned operating da- 
ta 43 (see Figure 3) for use in controlling access to chan- 
nels, the data in a channel can include brief programme 
scheduling data representative of so-called event infor- 
mation tables (EITs) defining the scheduling of pro- 
grammes in each channel as scheduling events. The 
programme schedule data is used by the HDR 3 to con- 
trol the operation of the hard disk 13. When the HDR 3 
is pre-programmed to record a selected television pro- 



gramme, the HDR 3 operates the hard disk 13 to start 
and to stop the recording in accordance with the sched- 
uling data which comprises the start and the end time 
of the selected television programme. Since the sched- 

s uling data is updated regularly, the recording is started 
and stopped in accordance with the updated pro- 
gramme schedule, thus guaranteeing that a selected 
programme is actually recorded even in case of a 
change of programme schedule, because such change 

10 is reflected in the programme schedule data in each 
channel. 

[0069] The scheduling data may be stored in the RAM 
26 and, once stored, the scheduling information is avail- 
able effectively instantaneously for controlling the oper- 
as ation of the hard disk 13. As discussed above, the 
scheduling data is transmitted regularly (say every 30 
seconds) so that the HDR 3 will be updated substantially 
continuously. The information is brief to enable each 
channel to carry the scheduling data without excessive 
20 overheads in terms of bandwidth requirements in each 
channel and memory requirements in the HDR. 
[0070] In addition, it is envisaged that a dedicated 
IEPG channel will transmit more detailed programme 
scheduling information. The information transmitted via 
25 this dedicated channel is updated more frequently (say 
every 3 seconds) and cover a longer period of time (e. 
g. one week). As a consequence, an up-to-date televi- 
sion programme schedule of a complete week will al- 
ways be available. As will be explained in greater detail 
30 below, the HDR 3 is arranged to display the programme 
scheduling information on the TV 2. Also, a viewer can 
interact with the HDR 3 to program recordings of televi- 
sion programmes, view a desired part of the available 
programme schedule, etc., on the basis of the informa- 
35 tion received via the dedicated IEPG channel. 

[0071] Accordingly, while the programme scheduling 
data in each channel is used by the HDR 3 to operate 
the hard disk 13 to record a pre-programmed television 
programme in a selected channel at the correct up-to- 
40 date time, the programme scheduling data in the dedi- 
cated IEPG channel is used to display the programme 
schedule for several of the channels over a predeter- 
mined period of time (which in turn is used for program- 
ming the HDR 3 as will be described hereinbelow). 

45 

6. Operation of the HDR 

[0072] The programme schedule information repre- 
sented by the digital signals in the IEPG channel re- 
so ceived via the satellite dish 4 can be displayed under 
viewer control via the remote control 28 on the TV 2. 
Selection of the menu key 105 causes the HDR 3 to out- 
put for display a main menu screen. (Similarly, selecting 
the TV guide key 1 06, the services key 1 07 or the inter- 
55 active service key 1 08 will cause the HDR 3 to select an 
appropriate control menu screen for display to enable 
viewer interaction in respect of those services as de- 
scribed in our aforementioned international application 
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W097/23997). 

[0073] A schematic representation of the services 
menu screen is shown in Figure 6. On top of the screen, 
menu items 60, 61 and 62 represent the available con- 
trol menus, of which item 61 - corresponding to the cur- 
rently displayed control menu - is highlighted. One of the 
other two control menus can be selected and displayed 
by pressing the TV guide key 1 06 orthe interactive serv- 
ice key 1 08 on the remote control 28, or by pressing the 
"left" or the "right" key 111/117, selection of which caus- 
es menu item 60 or 62 to be highlighted, respectively. 
[0074] Similarly, menu items 63, 64, 65 and 66 of the 
services control menu can be selected by using the 
"down" or the "up" key 109/110 on the remote control 
28, causing the currently selected menu item 65 to be 
highlighted, followed by pressing the "execute" key 1 1 3. 

6.1 Display of TV Programme Schedule 

[0075] Figure 7 shows in simplified form a TV pro- 
gramme schedule screen which is displayed on the TV 
screen after selection of the "TV guide" item 60 in Figure 
5. Signals representingtheTVprogrammescheduleare 
received by the HDR 3 via the satellite dish 4 in a ded- 
icated IEPG channel, as described above. The left-hand 
side column 67 in Figure 7 lists the available channels, 
while the right-hand side column 68 lists the television 
programmes for each channel in chronological order. If 
not all available channels can be displayed on the 
screen, the viewer can cause the HDR 3 to display them 
by operating the "up" or "down" key 109/110 on the re- 
mote control 28, thereby causing the HDR 3 to make the 
screen to scroll up or down, respectively. Also, if the 
viewer wishes to move backward or forward in time to 
display earlierorsubsequenttelevision programmes, he 
can do so by operating the "left" or the "right" key 
111/112 on the remote control 28, respectively. 
[0076] Likewise, the viewer may select one of the dis- 
played television programmes by using the "up", 
"down", "left" and "right" keys 109-112 on the remote 
control. The currently selected programme "The Doors" 
is highlighted. If the viewer wished to select "Voyager" 
instead, he would have to operate the "down" key 1 1 0. 
If he wished to select "Deep Space Nine", he would have 
to operate the "down" key 110 followed by the "right" key 
111. 

6.2 Planner 

[0077] If a selection of a programme is followed by an 
operation of the "record" key 100, then data represent- 
ative of the selected programme is stored in the RAM 
26. The selection of a programme and the resulting stor- 
age of data representative of the selected programme 
causes the HDR 3 to record on the hard disk 13 the se- 
lected programme at the time when it is scheduled to be 
broadcast. As discussed above, the hard disk 13 is op- 
erated to record the selected programme in accordance 



with the programme schedule data in the selected chan- 
nel. 

[0078] The data stored in the RAM 26 in response to 
a programme selection represents information concern- 
s ing the title of the selected programme, its start and end 
times, as well as status information as to whether a se- 
lected programme is still to be recorded, whether it has 
been recorded or part-recorded and is still to be viewed, 
or whether a recorded programme has been partially 
10 viewed. All this information is displayable on the TV 
screen by sending an appropriate command to the HDR 
3 via the remote control 28 which causes the HDR 3 to 
retrieve the corresponding data from the RAM 26 to dis- 
play the information it represents. The displayed infor- 
ms mation will be referred to hereinafter as the "planner" 
because it allows a user to plan his personal television 
schedule by making appropriate selections. 
[0079] The planner information is stored on the hard 
disk 13 in form of data representing a list of successive 
20 programmes over time. The processor 23 operates the 
hard disk 13 to record a television programme at the 
time stored in association with the first television pro- 
gramme to be recorded in this list. In response thereto, 
the status information associated with this programme 
25 is updated to indicate that the programme has been re- 
corded. The processor operates the hard disk 1 3 again 
at the time associated with the next programme in the 
list to be recorded, and so on. 

[0080] A planner screen is illustrated schematically in 
30 Figure 6. When the planner screen is selected to be dis- 
played on the TV 2, for example by a selection of the 
menu item 65 in Figure 5, the processor 28 retrieves the 
data representing the planner information from the RAM 
26 and causes the HDR 3 to display a planner screen 
35 as shown in of Figure 8. 

[0081] Referring back to Figure 7, the movie "The 
Doors" is highlighted to indicate a user selection. Upon 
operation of the "execute" key 1 1 3 on the remote control 
28, information associated with "The Doors" is stored in 
40 the RAM 26, namely the date on which the "The Doors" 
is scheduled to be broadcast, the channel on which it is 
broadcast "Channel 4", the start and end time of the 
broadcast, as well as the name of the programme ("The 
Doors"). Manipulation of the appropriate key on the re- 
45 mote control 28 causes the HDR 3 to display the planner 
screen of Figure 8. The names of the television pro- 
grammes in the planner (reference numeral 71 ) are dis- 
played together with the names of channels (reference 
numeral 72). In addition, status information (reference 
so numeral 73) is displayed, indicative of whether a pro- 
gramme is stored on the hard disk 13 and has been 
viewed ("Trainspotting"), whether a programme has 
been partially viewed ("Get Carter"), whether a stored 
programme is yet to be viewed ("Friends"), or whether 
55 a programme is yet to be recorded on the hard disk 1 3 
("The Doors" and "Silverstone Grand Prix"). Signals rep- 
resentative of such status information are generated au- 
tomatically by the processor 28, and the data represent- 
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ative thereof is stored in the memory RAM 26 on selec- 
tion of a programme. The data in the RAM 26 is updated 
by the processor 28 once a status change has occurred, 
e.g. when a recorded and previously unviewed pro- 
gramme has been viewed. 

[0082] The planner screen of Figure 8 can be used to 
control several of the functions of the HDR 3. For in- 
stance, a recorded programme can be replayed from the 
hard disk 1 3 by selecting the desired programme using 
the "up" and "down" keys 1 09, 1 1 0 and then by operating 
the "playback" key 99 on the remote control 28. In case 
of a partially-viewed programme (such as "Get Carter"), 
the viewer may resume viewing such programme by giv- 
ing the same commands (selection followed by manip- 
ulation of the "playback" key 99). The processor 23 then 
operates the hard disk 1 3 to jump to the point where the 
viewing was interrupted and resumes the playback (by 
operation of the HDR 3 as described above in greater 
detail). 

[0083] Also, any of the programmes listed in the plan- 
ner screen as recorded on the hard disk 13 (such as 
"Friends") can be deleted from the hard disk 13 by se- 
lecting the same and then operating a "delete" key on 
the remote control 28. Such "delete" key in this embod- 
iment is a colour key whose colour is indicated in box 
74 in Figure 8. Also, a programme listed in the planner 
as to be recorded (such as "The Doors" or "Silverstone 
Grand Prix") can be deleted by selecting the programme 
followed by operating another colour key on the remote 
control 28 corresponding to the colour indicated by box 
75. 

[0084] The planner screen as shown in Figure 8 fur- 
thermore allows for the execution of a "link" command 
by selecting one of the listed programmes followed by 
manipulating the colour key on the remote control cor- 
responding to the colour shown in box 76. The link com- 
mand allows for programmes related to the one selected 
to be included into the planner programme list for re- 
cording. 

[0085] A programme may be related in some way to 
other programmes to be transmitted at different times 
and/or on different channels by the same TV service 
company. Obviously, programmes in daily or weekly se- 
rials are related to each other. Other relationships are 
less obvious. For example, a TV service company may 
wish to run a season of James Bond movies over a 
number of different channels with each movie being 
shown one or more times. Broadcasting in the digital do- 
main makes it possible to include in the data for the 
showings of each movie, together with further data link- 
ing that movie to other movies in the season. The proc- 
essor 23 is arranged to respond to such linking data by 
displaying prompts when the viewer selects one movie 
by executing the link command. The prompts alert the 
viewer to other movies in the season and ask the viewer 
whether he/she wishes any of the other movies to be 
included in the planner for recording. 
[0086] Alternatively, the HDR 3 may be arranged to 



make such selection automatically without prompting 
the user to confirm the selection. In this case, the auto- 
matically selected programmes may simply be included 
in the planner. Alternatively, they may be listed in a sep- 
s arate screen similar to the planner screen of Figure 8. 

7. System Set-up 

[0087] Figure 9 shows a system set-up screen as dis- 

10 played when the system set-up item 64 of Figure 6 is 
selected. In this embodiment, three set-up parameters 
are listed. A first parameter 80 is shown as highlighted 
and allows for a selection of whether or not advertise- 
ments received from the broadcaster are substituted 

15 with pre-recorded advertisements, as described above. 
A selection is performed by highlighting the parameter 
80 by using the "up" and "down" keys 109, 110, and by 
manipulating the "left" and "right" keys 111, 112 on the 
remote control 28 which causes a menu item 81 asso- 

20 dated with the parameter 80 to switch between the set- 
tings "yes" and "no". Similarly, parameter 82 allows for 
a selection of whether or not advertisements not to be 
recorded during recording of a programme, as de- 
scribed above. A parameter 83 enables the user to ac- 

25 tivate or deactivate an automatic selection for recording 
of programmes linked to a programme previously se- 
lected by the user, as described above. The thus select- 
ed parameters are saved in the RAM 26 by selecting the 
parameter 84 and manipulating the "execute" key 113 

30 on the remote control 28. The settings may be reset by 
manipulating the colour key on the remote control 28 
which corresponds to the colour displayed in the box 85. 

8. Advertisement Selection 

35 

[0088] When the "adverts" icon 66 of Figure 6 is se- 
lected, an advertisement selection screen is displayed 
as shown in Figure 10 of the accompanying drawings. 
The advertisement selection screen allows for selection 
40 of the category of advertisements which will be played 
back from the hard disk 13 if the "replace adverts" set- 
ting (parameter 80 in Figure 9) is activated (see above). 
The selection of the desired advertisement category is 
performed by manipulating the "up", "down", "right" and 
45 "left" keys 1 09-1 1 2 on the remote control 28 to highlight 
a desired category. In the advertisement selection 
screen in Figure 1 0, the category "Motoring" is highlight- 
ed (indicated by box 90). The highlighted category can 
then be activated, for example, by manipulating the "ex- 
so ecute" key 113 on the remote control 28. An activated 
category is marked by a tick 91 . More than one category 
can be activated at the same time. In the example of 
Figure 1 0, the categories "food & drink" and "motoring" 
are activated. 

55 [0089] It should be noted that the present invention is 
not limited to the embodiment as described above. It is 
envisaged that various modifications and variations to 
the above described embodiment can be made without 
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falling outside the scope of the present invention as de- 
termined from the claims. 



Claims 

1 . A receiver for receiving signals representative of tel- 
evision programmes in a plurality of channels, the 
receiver comprising: 

a first tuner for receiving signals in a first chan- 
nel; 

a first data buffer for buffering data represent- 
ative of signals received by the first tuner; 
a second tuner for simultaneously receiving 
signals in a second channel; 
a second data buffer for buffering data repre- 
sentative of signals received by the second tun- 
er; 

a recorder for recording data representative of 
signals in the first and the second channel re- 
ceived simultaneously by the first tuner and the 
second tuner; 

a third data buffer for buffering data from the 
recorder representative of television pictures to 
be displayed on a television screen; and 
a processor for selectively causing data to be 
transferred from the first data buffer or the sec- 
ond data buffer to the recorder for recording the 
transferred data and to transfer data from the 
recorder to the third data buffer; 
whereby the recorder is operable successively 
to record data buffered in the first and the sec- 
ond data buffer, and to transfer data from the 
recorder to the third data buffer, the successive- 
ly stored and transferred data being represent- 
ative of signals simultaneously received by the 
first and the second tuners and output from the 
third data buffer, respectively. 

2. The receiver of claim 1, wherein the first data buffer 
is arranged to receive signals from the first tuner 
representative of data at a first data rate, the second 
data buffer is arranged to receive signals from the 
second tuner representative of data at a second da- 
ta rate, and the rate at which data is transferred se- 
lectively from the first data buffer or the second data 
buffer to the recorder is equal to or higher than the 
first and second data rates combined. 

3. The receiver of claim 1 or claim 2, wherein the third 
data buffer is arranged to output signals represent- 
ative of data at a third data rate, and the rate at 
which data is transferred selectively from the re- 
corder to the third buffer is equal to or higher than 
the first, second and third data rates combined. 

4. The receiver of any preceding claim, wherein the 
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rate at which data is transferred selectively from the 
first data buffer or the second data buffer to the re- 
corder is equal to or higher than the first, second 
and third data rates combined. 

5 

5. A receiverfor receiving signals representative of tel- 
evision programmes in a plurality of channels, the 
receiver comprising: 

10 a first tuner for receiving signals representing a 

first television programme in a first channel: 
a second tuner for simultaneously receiving 
signals representing a second television pro- 
gramme in a second channel; and 
15 a recorder arranged simultaneously to record 

data representative of signals in the first and 
the second channel received by the first tuner 
and the second tuner and to play back a third, 
previously recorded television programme, 
20 wherein the third television programme is se- 

lectable for play back from the recorder inde- 
pendently from the first and second television 
programmes. 

25 6. The receiver of any preceding claim, wherein the 
recorder comprises a hard disk. 

7. The receiver of any of claims 1 to 5, wherein the 
recorder comprises an optical storage medium. 

8. A receiverfor receiving signals in a plurality of chan- 
nels, the signals comprising television signals rep- 
resentative of atelevision programme, and informa- 
tion signals indicative of a predetermined portion of 

35 the television programme, the receiver comprising: 

a decoder circuit for generating control signals 
responsive to receipt of the information signals; 
and 

40 a hard disk recorder for receiving the control 

signals, and for recording data representative 
of the received television signals, the recorder 
being responsive to the control signals to inter- 
rupt recording of data representative of the re- 

45 ceived television signals during reception of tel- 

evision signals representative of the predeter- 
mined portion of the television programme. 

9. The receiver of claim 8, wherein the information sig- 
so nal comprises a first information signal representa- 
tive of the start of the predetermined portion of the 
television programme, and a second information 
signal representative of the end of the predeter- 
mined portion, wherein the decoder is arranged to 

55 generate a first control signal responsive to receipt 
of the first information signal, and a second control 
signal responsive to receipt of the second informa- 
tion signal, and the recorder is arranged to interrupt 
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the recording of data representative of received tel- 
evision signals responsive to receipt of the first con- 
trol signal, and to resume the recording of data rep- 
resentative of received television signals respon- 
sive to receipt of the second control signal. 

1 0. The receiver of claim 8, wherein the information sig- 
nals and the control signals are indicative of the du- 
ration of the predetermined portion of the television 
programme, wherein the recorder is arranged to re- 
spond to receipt of one of the control signals by in- 
terrupting the recording of data representative of re- 
ceived television signals for the duration indicated 
by the one control signal. 

1 1 . The receiver of claim 8, wherein the information sig- 
nals and the control signals are indicative of the du- 
ration of the predetermined portion of the television 
programme, wherein the recorder is arranged to re- 
spond to receipt of one of the control signals by in- 
terrupting the recording of data representative of re- 
ceived television signals, and to resume the record- 
ing at the end of the duration indicated by the one 
control signal. 



from the programme data. 

1 7. The receiver of any one of claims 1 2 to 1 6, wherein 
the television programme includes a plurality of said 
predetermined portions separated by one or more 
advertising breaks, and the user operable control 
means is operable to cause the recorder to skip said 
one or more advertising breaks, as indicated by the 
indicator data, during playback of the recorded da- 



1 8. The receiver of any one of claims 1 2 to 1 7, wherein 
the recorder comprises a hard disk. 



1 9. The receiver of any one of claims 1 2 to 1 7, wherein 
the recorder comprises an optical storage medium. 



12. A receiverfor receiving television signals re 

ative of a television programme, and information 
signals indicative of the start and/orthe end of a pre- 
determined portion of thetelevision programme, the 
receiver further comprising: 



a recorder for recording programme data rep- 
resentative of received television signals and 
indicator data pointing to the start and/or end 
of said predetermined portion, and for playing 35 
back recorded data for display on a screen of 
the television programme represented thereby; 
and 

user operable control means operable to cause 
the recorder to skip to the start and/or end of 40 
the predetermined portion of the television pro- 
gramme, as indicated by the corresponding in- 
dicator data, during playback of the recorded 



13. The receiver of claim 12, wherein the indicator data 
comprises a time code of the start and/or end of said 
predetermined portions. 

14. The receiver of claim 13, wherein the time code is so 
included in said information signals. 

15. The receiver of any one of claims 12 to 14, wherein 
the information signals are received with the televi- 
sion signals. 55 



16. The receiver of any one of claims 12 to 15, wherein 
the indicator data is stored as metadata separate 
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